Suspicion of mutS mutation leading to hypermutator phenotype, and measurement of the in vitro mutation frequency of the mutS mutant and other outbreak isolates
Visual inspection of the complete circularized genome alignment of all outbreak strains revealed that the genome of isolate CSID 3015183688 had 21 instances of the addition or deletion of a single nucleotide, primarily within homopolymeric runs of nucleotides, leading us to suspect a defect in its DNA repair machinery. This hypermutator hypothesis was supported by the discovery of a single nucleotide substitution in the methyl-directed mismatch repair mutS gene of isolate CSID 3015183688. The mutation causes the MutS protein to be truncated for the 29 C-terminal amino-acids. The C-terminal portion of the MutS protein is necessary for oligomerization, and deletion of as few as 7 C-terminal amino acids was shown to disrupt its function in E. coli 4 . We therefore surmised that this truncation would produce a strong mutator phenotype in Elizabethkingia as well.
To confirm this and estimate the mutation frequency of other outbreak isolates, a time series experiment was performed over the course of 44 days. Accumulation of SNPs was measured in real time for 3 of the outbreak isolates. Isolates were streaked from frozen stock onto heart infusion agar supplemented with 5% rabbit blood agar and grown at 35°C. Then, a single colony was subcultured each day. Every third day until day 19 and every 7 th day from day 17 until day 44, DNA was extracted, and complete circularized genomes were generated, assembled, and aligned for SNP evaluation, as described in the main Methods section.
We found that two SNPs appeared in each of the control isolates CSID 3015183673 (between day 0 and day 1, and between day 23 and 30) and CSID 3015183678 (between day 13 and day 16, and between day 30 and 37), whereas the putative hypermutator isolate CSID 3015183688 generated between 2 and 8 SNPs (average = 4.1 SNPs) over each 3-day interval, and between 10 and 24 SNPs (average = 15.5) over each 7-day interval, resulting in a total of 85 SNPs over the 44 days.
Phylogenetic analysis using SNPs
Phylogenetic analysis was performed based on the final set of n=374 filtered SNPs representing substitution mutations that arose within the population of outbreak isolates (see main text). The isolate GTC_09686 (SRA accession: DRR015707) was included as an outgroup to root the tree.
The concatenated alignment of these SNP alleles was used to generate a ML phylogenetic tree (Supplementary Figure 2; Supplementary Data 1) with a GTR model with a gamma distribution of rate heterogeneity (GTR+G) using RAxML v8 5 .
Temporal analysis using mapping-based SNPs
Temporal signal in the ML tree was initially explored using TempEst 
